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An apparatus for acquiring a mod tried baseband video signal from a CRT of a receiver includes a capacitive pickup (12) disposed on 
an external surface of a housing of the receiver and adjacent to a socket of the CRT, and two inductive pickups (14) having substantially 
mutually perpendicular axes disposed on the external surface of the housing ( 16) and spaced apart from the capacitive pickup. The capacitive 
pickup (12) senses a video signal of the receiver, and the inductive pickups (14) sense horizontal and vertical sync signals of the receiver. 
A horizontal sync component of the video signal is replaced in response to the horizontal sync signal sensed by the inductive pickups. A 
filter is arranged to filter out a band of frequencies centered about an integral multiple of a power line frequency. The capacitive pickup 
(12) has a capacitive pickup (12) plate and a capacitive shield plate which is located farther from the socket than the capacitive pickup 
plate. An axis of one of the two inductive pickups (14) is parallel to an axis of the CRT. 
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VIDEO SIGNAL SENSO R 

TECHNICAL FIELD OF THE TNVENTIQN 

The present invention relates to a sensor for 
non-invasively sensing a video signal of a television 
receiver. 

BACKGR OUND OF THE INVENTION 

Many methods have been used in audience mea- 
surement systems for determining the channels or programs 
to which television receivers, located in statistically 
sampled households, are tuned. These methods generally 
involve sensing signals in the video portions of the 
monitored television receivers. For example, because the 
local oscillator frequency of a monitored television 
receiver is dependent upon the channel to which the moni- 
tored television receiver is tuned, the output of the 
local oscillator may be sensed in order to determine the 
tuned channel. As another example, signal injection 
systems sequentially inject a signal on the various car- 
rier frequencies to which a monitored television receiver 
may be tuned. The injection signal is then sensed in 
order to identify the tuned channel. 
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In order to sense a video signal, most audience 
measurement systems, particularly those which have proven 
reliable enough for practical use, require at least par- 
tial disassembly of the monitored television receiver and 
a direct connection (such as by soldering) to a point in 
the video circuitry. Such invasive methods are believed 
to decrease the likelihood that a sampled household will 
agree to co-operate in a television audience survey. 
This loss of cooperation, in turn, both increases the 
costs of operating the survey and decreases the reliabil- 
ity of the data obtained. Hence, there has been a long- 
standing need in the television audience field for a 
reliable non- invasive sensor which does not require phys- 
ical access by an installing technician to the inside of 
a cabinet or housing of a monitored television receiver. 

Non- invasive sensors, which are located adja- 
cent a sampled television receiver and which measure the 
frequency and phase of vertical and horizontal synchroni- 
zation signals that are part of the transmitted televi- 
sion program, are known. For example, Leonard, U.S. 
Patent No. 3,130,265, discloses an audience measurement 
method which requires each transmitter in the surveyed 
broadcast area to have a unique sync phase. However, the 
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control of the phase of all the transmitters is a condi- 
tion that has proven impossible to establish. 

Gall, in U.S. Patent No. 4,847,685, discloses a 
system which (i) detects the phase of both vertical and 
horizontal synchronization signals for all broadcast sta- 
tions in a monitored broadcast market, (ii) measures the 
phase of these signals at a sampled receiver, and 
(iii) compensates for the distances through which the 
signals travel from the broadcast stations to both a 
central monitoring site and a sampled receiver. Solar, 
in U.S. Patent No. 4,764,808, discloses a system for 
determining, from a non- invasive measurement of the hori- 
zontal sync frequency of a sampled receiver, the color 
burst frequency of the station being viewed. This mea- 
sured frequency is compared with a centrally maintained 
tabulation of the deviation of each station's actual 
color burst frequency fxom a standard value in order to 
determine the station being viewed. However, neither the 
Solar system nor the Gall system can discriminate among 
multiple programs originating from a single location. 
For example, two channels of satellite-distributed pro- 
gramming that originate at the same uplink facility could 
have the same color burst frequency and therefore be 
indistinguishable to the systems disclosed in the Solar 
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and Gall patents. Also, the Solar and Gall systems would 
be unwieldy if a large number of programming sources were 
to be measured. 

Other systems are content -based systems and 
identify the programs to which television receivers are 
tuned either by reading ancillary codes embedded in the 
programs or by extracting patterns from the programs for 
comparison to a library of reference patterns. Systems 
which sense embedded ancillary codes are taught, inter 
alia, in Haselwood, et al., U.S. Patent No. 4,025,851, 
the disclosure of which is herein incorporated by refer- 
ence, and in Keene. U.S. Patent No. 5,450,122. The use 
of pattern recognition is disclosed, inter alia, in Kiew- 
it, et al., U.S. Patent No. 4,697,209, the disclosure of 
which is herein incorporated by reference. 

Content -based systems typically measure alter- 
nating currents and are, -therefore, more vulnerable to 
noise as the measurement bandwidth increases. in order 
to maximize the signal-to-noise ratio, most of these 
content -based systems use invasive direct connections to 
audio or video circuitry within a monitored television 
receiver. By contrast, there are known content-based 
systems which non- invasively sense embedded ancillary 
codes where the ancillary codes (or pattern signatures) 
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vary slowly. For example, a system which non- invasively 
senses an ancillary code embedded in an audio signal is 
disclosed in Jensen, et al . , U.S. Patent No. 5,450,490 
(this system uses a microphone to pick up the audio in 
which the ancillary code is embedded) . Another system, 
which switches the luminance of sequential lines of a 
video signal in order to insert an ancillary code and 
which senses the ancillary code non- invasively , is dis- 
closed in Schober, et al . , U.S. Patent No. 5,404,160. 
Although the system disclosed in this Schober, et al . 
patent operates on a video signal, it does so at data 
rates that would more conventionally be labeled "audio" 
-- for example, at the 15.6 kHz horizontal line frequency 
of an NTSC signal. 

The present invention is directed to a non- 
invasive sensor which solves one or more of the above 
noted problems. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present 
invention, a sensing arrangement for non- invasively sens- 
ing signals of a receiver comprises a program signal 
sensor and a sync signal sensor. The program signal 
sensor is disposed (i) on an exterior surface of a hous- 
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the acquired video signal and creates a modified video 
signal by replacing the first horizontal sync component 
in response to the second horizontal sync component. The 
signal processing means supplies the modified video sig- 
nal as an input to a recognition apparatus. 

In accordance with still another aspect of the 
present invention, an apparatus for acquiring a modified 
baseband video signal from a CRT comprises a video probe, 
a sync probe, and a sync signal replacing means. The 
video probe has a video signal output and is disposed 
adjacent to a socket of the CRT. The sync probe has a 
sync signal output and is spaced apart from the video 
probe. The sync signal replacing means has the sync 
signal output and the video signal output as inputs and 
replaces a horizontal sync component of the video signal 
output with a horizontal sync signal in response to the 
sync signal output. The sync signal replacing means has 
as an output the modified baseband video signal. 

In accordance with yet another aspect of the 
present invention, a method of reading an ancillary code 
transmitted with a television broadcast received in a 
dwelling and displayed on a television receiver having a 
CRT comprises the steps of a) acquiring a baseband video 
signal by use of a capacitive sensor disposed on an exte- 
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rior of the receiver proximate to a socket of the CRT, b) 
acquiring a horizontal sync signal by use of an inductive 
sensor disposed on the exterior of the receiver in spaced 
apart relation to the capacitive sensor, c) removing, 
from the baseband video signal, a horizontal sync compo- 
nent thereof, d) replacing the removed horizontal sync 
component with a standard horizontal sync signal in re- 
sponse to the horizontal sync signal acquired by the 
inductive sensor, thereby creating a modified video base- 
band signal, and e) reading the ancillary code from the 
modified baseband video signal. 



present invention, a pattern recognition method for rec- 
ognizing one of a plurality of television programs re- 
ceived in a dwelling and displayed on a television re- 
ceiver having a CRT comprises the steps of a) acquiring a 
baseband video signal by use of a capacitive sensor dis- 
posed on an exterior of the receiver proximate to a sock- 
et of the CRT, b) acquiring a horizontal sync signal by 
use of an inductive sensor disposed on the exterior of 
the receiver in spaced apart relation to the capacitive 
sensor, c) removing, from the baseband video signal, a 
horizontal sync component thereof, d) replacing the re- 
moved horizontal sync component with a horizontal sync 



In accordance with a further aspect of the 
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signal in response to the horizontal sync signal acquired 
by the inductive sensor, thereby creating a modified 
video baseband signal, and e) supplying the modified 
video baseband signal to a pattern recognition apparatus. 

DESCRIPTION OF THE DRAWING 

These and other features and advantages of the 
present invention will become more apparent from a de- 
tailed consideration of the invention when taken in con- 
junction with the drawings in which: 

Figure 1 is a schematic block diagram of a 
television audience measurement system incorporating a 
non- invasive horizontal and vertical synchronization 
sensor and a non- invasive video sensor according to the 
present invention ; 

Figure 2 is a block diagram of the sensor por- 
tion of the television .audience measurement system illus- 
trated in Figure 1; 

Figure 3 is an elevational view of the non- 
invasive video sensor of the present invention; 

Figure 4 is a plan view of the non- invasive 
horizontal and vertical synchronization signal sensor of 
the present invention; 
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Figure 5 is a circuit schematic of a circuit 
which processes the output of the non- invasive video 
sensor of the present invention; 

Figure 6 is a circuit schematic of a circuit 
which processes the output of the non- invasive horizontal 
and vertical synchronization signal sensor of the present 
invention; 

Figure 7 is a schematic diagram of a sync sig- 
nal removal and replacement circuit; and, 

Figure 8 is a graphical representation of sig- 
nal amplitude as a function of frequency of the signal at 
the output of the circuit of Figure 7. 

DETAILED DESCRIPTION 

In accordance with the present invention, a re- 
ceiver monitoring system 8, which makes television tuning 
measurements in a statistically sampled dwelling 10, in- 
cludes a capacitive non- invasive video sensor 12 and a 
non- invasive horizontal and vertical sync sensor 14 which 
are affixed on separate outer surfaces of a housing or 
cabinet 16 of a television receiver 18. The television 
receiver 18 has a display 20 in the form of a single 
cathode ray tube. Alternatively, the television receiver 
18 may have a plurality of cathode ray tubes which are 
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used in an additively colored projection display. As 
will be discussed hereinafter in greater detail, the 
capacitive non- invasive video sensor 12 is preferably 
attached on a housing back surface 22 of the housing 16 
along an extension of the longitudinal axis of the disp- 
lay 20 so that the capacitive non- invasive video sensor 
12 is immediately behind a socket 24 of the display 20, 
while the non-invasive horizontal and vertical sync sen- 
sor 14 is preferably attached to the housing 16 on the 
top thereof in a position generally above a neck portion 
26 of the display 20. It should be noted that other 
locations, e.g., on a side 27 of the housing 16, may also 
be considered for placement of the non- invasive horizon- 
tal and vertical sync sensor 14. Thus, the capacitive 
non- invasive video sensor is approximately concentric to 
the longitudinal axis of the display 20, and the non- 
invasive horizontal and vertical sync sensor 14 is posi- 
tioned radially from the longitudinal axis of the display 
20. 

Video signals from the capacitive non-invasive 
video sensor 12 and from the non- invasive horizontal and 
vertical sync sensor 14 are processed by a video proces- 
sor 28 which provides an output to a program recognition 
apparatus 30 that may be co- located with the video pro- 
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cessor 28. Alternatively, the program recognition appa- 
ratus 30 may be disposed in a central data storage and 
forwarding unit 32 which also serves to communicate comp- 
osited data to a central data collection office 34 via 
the public switched telephone network 36, as is known in 
the audience measurement art. The program recognition 
apparatus 3 0 is expected, in most cases, to read program- 
identifying ancillary codes added to television signals 
either at a local broadcast station 38 or at some earlier 
point in the signal distribution chain. It should be 
understood, however, that video signals from the capaci- 
tive non- invasive video sensor 12 and the non- invasive 
horizontal and vertical sync sensor 14 could equally well 
be used in other television audience measurement systems, 
such as those which extract pattern signatures from video 
signals and which use those extracted pattern signatures 
to identify the programs being viewed in the statistical- 
ly sampled dwelling 10. 

A sensing portion 39 of the receiver monitoring 
system 8 is depicted in Figure 2. The capacitive non- 
invasive video sensor 12 of the sensing portion 39 in- 
cludes a capacitive video probe 40 and a video probe 
amplifier 42 which feeds a video signal to the video 
processor 28. The non- invasive horizontal and vertical 
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sync sensor 14 provides signals to an H/V sync driver 44 
by means of a horizontal synchronization signal lead 46 
and a vertical synchronization signal lead 48. The H/V 
sync driver 44 includes a horizontal sync detector 50 and 
a vertical sync detector 52. The horizontal sync detec- 
tor 50 supplies a horizontal sync signal to a sync gate 
54 in order to initiate replacement of the horizontal 
sync component of the composite video signal acquired by 
the capacitive non- invasive video sensor 12 with a stan- 
dardized sync signal as will be described in greater " 
detail hereinafter. 

The capacitive non- invasive video sensor 12 is 
shown in more detail in Figure 3. The capacitive non- 
invasive video sensor 12 includes the capacitive video 
probe 40 (which is preferably a thin sheet of copper 
foil) separated from a shield electrode 56 by a dielec- 
tric support layer 58. , For example, the capacitive video 
probe 40 may be more specifically arranged as described 
in co-pending U.S. Patent Application Serial No. 08/482,- 
820 filed on June 7, 1995 in connection with the foil 
120b and the terminator resistor 120c of the non- intr- 
usive sensor 120 shown in Figure 6 thereof. The dielec- 
tric support layer 58 may preferably be a Type G10 cir- 
cuit board having. a thickness of 1.5-2.0 mm that also 
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supports the video probe amplifier 42. In a preferred 
embodiment of the capacitive non-invasive video sensor 
12, the capacitive video probe 40 is a twenty eight by- 
forty five millimeter rectangle that is mounted facing 
the socket 24 (such as by means of a double-faced adhe- 
sive tape 60 adhering the capacitive video probe 40 to 
the housing back surface 22) . 

The signal from the capacitive video probe 40 
is supplied as an input to the video probe amplifier 42 
over a coupling 62, and the output of the video probe, 
amplifier 42 is conveyed to the video processor 28 by a 
shielded cable 64. The shield electrode 56, in this 
configuration, is a larger rectangle extending beyond the 
capacitive video probe 40 by, for example, about ten 
millimeters or more on each side. The shield electrode 
56 may be a ground plane, such as a piece of copper foil, 
extending somewhat beyond the capacitive video probe 40 
in each direction. Interposing the capacitive video 
probe 40 between the video signal source {in this case, 
the socket 24 of the display 20) and the closely- spaced 
shield electrode 56 prevents the capacitive video probe 
40 from responding to capacitance to ground changes oc- 
curring behind the display 20. For example, the shield 
electrode 56 ensures that sensing of the video signal by 
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the capacitive video probe 40 at the socket 24 of the 
display 2 0 is not affected by people walking behind the 
television receiver 18 or in front of a projection re- 
ceiver. 

The non- invasive horizontal and vertical sync 
sensor 14, as depicted in a partly schematic and partly 
cut-away plan view in Figure 4, includes a horizontal 
sync pick-up coil 66 and a vertical sync pick-up coil 68 
which are contained in a housing 70. The horizontal sync 
pick-up coil 66 and the vertical sync pick-up coil 68 are 
connected to the horizontal sync detector 50 and the 
vertical sync detector 52 by a coaxial shielded cable 72. 
As illustrated in Figure 4, the lengthwise axis of the 
horizontal sync pick-up coil 66 of the non- invasive hori- 
zontal and vertical sync sensor 14 is aligned approxi- 
mately in parallel to the neck portion 26 of the display 
20, and the lengthwise .axis of the vertical sync pickup 
coil 68 of the non- invasive horizontal and vertical sync 
sensor 14 is aligned approximately perpendicularly to the 
neck portion 26 of the display 20. 

Similar sensors with only a single coil have 
been used for many years in the television audience mea- 
surement art to determine when a television receiver 18 
is turned on. Hence, those skilled in the art will rec- 
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ognize that the non-invasive horizontal and vertical sync 
sensor 14 may be located in a number of other positions 
adjacent the housing back surface 22 and within the frin- 
ging magnetic field of the deflection coils of the dis- 
play 20 to reliably sense the horizontal and/or vertical 
sync signals. For example, the non- invasive horizontal 
and vertical sync sensor 14 may be located on one of the 
sides of the television receiver 18 with the horizontal 
sync pick-up coil 66 and the vertical sync pickup coil 68 
aligned properly with respect to the neck portion 26 of 
the display 20. 

It should be noted that, because of the symme- 
try of the magnetic fields produced by the deflection 
coils of the television receiver 18, the sensing of the 
horizontal and vertical sync signals by the non- invasive 
horizontal and vertical sync sensor 14 is preferably 
accomplished at some radial distance from the axis of the 
display 20. The preferred location for the capacitive 
non- invasive video sensor 12, which is immediately behind 
the socket 24, is thus a poor choice of position for the 
non- invasive horizontal and vertical sync sensor 14. In 
fact, measurements of the horizontal sync signal made 
immediately behind the socket 24 can provide anomalous 
readings. For example, for some television receivers, 
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the measured pulses have a polarity which is opposite to 
that required for proper operation of the display 20. 
Thus, it is clear that the capacitive non-invasive video 
sensor 12, which senses the video signal, and the non- 
invasive horizontal and vertical sync sensor 14, which 
senses the horizontal and vertical sync signals, should 
be separately disposed. The separate disposition of the 
video signal pick up sensor and the sync sensor provides 
a significant improvement in a non- invasive television 
tuning measurement . 

The video probe amplifier 42, shown in more 
detail in Figure 5, is used to amplify the signal ac- 
quired by the capacitive non- invasive video sensor 12. 
The capacitive video probe 40 is connected to a MOSFET 
buffer 74 that has an output capacitively coupled to an 
input terminal 76 of a high impedance amplifier 78. The 
high impedance amplifier 78, for example, may be a type 
LM 6361 manufactured by National Semiconductor Corpora- 
tion. The high impedance amplifier 78, in turn, has an 
output 80 which is connected to a video output driver 82 
(Figure 7) performing the function of the sync gate 54. 
The shield electrode 56 is connected to a common circuit 
ground 84 . 
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Also connecced to the common circuit ground 84 
is a trimming capacitor 86, which provides a standardized 
input capacitance to keep the video probe amplifier 42 
from being overly sensitive to the chosen thickness of 
the dielectric support layer 58. The trimming capacitor 
86, which preferably has a value of ten picofarads in one 
embodiment, also serves to control the high frequency 
roll -off characteristics of the acquired video signal. 
By balancing the values of the trimming capacitor 86 and 
the capacitance between the capacitive video probe 40 and 
the shield electrode 56, an improved low frequency re- 
sponse to the sensed signal is provided. 

The circuitry for processing the horizontal and 
vertical sync signals is shown in greater detail in Fig- 
ure 6 of the drawing. The horizontal signal is detected 
by the horizontal sync detector 50, and the vertical sync 
signal is detected by the vertical sync detector 52 . 
Both of the horizontal sync detector 50 and the vertical 
sync detector 52, for example, may use OP AMPS of the 
0P275 type manufactured by Analog Devices Corporation. 

The horizontal sync signal on the horizontal 
synchronization signal lead 46 is supplied to the hori- 
zontal sync detector 50 which includes a horizontal sync 
comparator stage 88. The horizontal sync comparator 
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stage 88 compares the horizontal sync signal with a ref- 
erence level. The horizontal sync comparator stage 88 
cleans up the horizontal sync signal and blocks out 
noise, such as vertical sync signal artifacts, without 
the delay normally produced by heavy filtering. The 
output of the horizontal sync comparator stage 88 is con- 
nected to a conditional complementer stage 90 that de- 
tects the polarity of the horizontal sync signal. If the 
polarity of the horizontal sync signal differs from the 
standard polarity, the conditional complementer stage 90 
inverts the horizontal sync signal from the horizontal 
sync comparator stage 88 to ensure that the horizontal 
sync signals on the signal lines 92 and 94 have appropri- 
ate polarities. 

Similarly, the vertical sync signal on the 
vertical synchronization signal lead 48 is supplied to a 
vertical sync comparator stage 96 of the vertical sync 
detector 52. The vertical sync comparator stage 96 com- 
pares the vertical sync signal with a reference level . 
The vertical sync detector 52 has two vertical sync sig- 
nal paths. The first path has a vertical sync comparator 
stage 96 which cleans up the vertical sync signal and 
blocks out noise, such as horizontal signal artifacts, 
with a heavy low pass filter that produces more delay but 
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a robust vertical sync si9nal ^ second ^ 
sync chopper ... whlch removes horizontal ^ 

tM ^ Ver " Cal ^ and a lig ht 1o „ pass fil . 

ter. The second path produces less delay but a high 
noise level vertical sync signal. The two paths of ver- 
tical sync signals are 0 R gated by an 0 R gate 99 in order 
Co fpm a very little delayed, noise free, and stable 
vertical sync signal which is then output to the program 
recognition apparatus 30. One of the horizontal sync 
outputs and one of the vertical sync outputs produced by 
the apparatus illustrated in Figure 6 are connected to 
the program recognition apparatus 30. The chopper 96 
for example, may employ a type CD 4053 circuit made by 
the Motorola Corporation. 

As discussed above, the baseband video signal 
from the video probe amplifier 42 is input to the video 
output driver 8 2 . As shown in Figure 7. the video output 
driver 82 includes a high pass and notch filter l0 o that 
severely attenuates those components of the baseband 
vrdeo signal about a frequency which is an integral mul- 
tiple of the power line frequency. Although the integral 
multiple may be any number including one. it is prefera- 
ble that the high pass and notch filter 100 attenuate 
those components of the baseband video signal at the 
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first harmonic of the power line frequency, e.g., at 120 
Hz. The resultant high-passed baseband video signal is 
then amplified by an operational amplifier 102. The 
operational amplifier 102 f for example, may be a Type 
OP275 operational amplifier. The output from the opera- 
tional amplifier 102 is applied to one terminal 104 of a 
video switch 106. The video switch 106, for example, may 
be a type CD 4 053 . 

The signal line 92 of the horizontal sync de- 
tector 50 is connected to a control terminal 108 of the- 
video switch 106. When a horizontal sync pulse is picked 
up by the non- invasive horizontal and vertical sync sen- 
sor 14, the resultant voltage applied to the control 
terminal 108 causes the video switch 106 to couple an 
input 110 to its output terminal 112. The voltage on the 
input 110 has a controlled polarity and magnitude as 
determined by a voltage, divider which includes dropping 
resistors 114 and 116 connected between a source voltage 
V cc and circuit common. On the other hand, when a hori- 
zontal sync pulse is not present, the video switch 106 
couples the high-passed baseband video signal from the 
operational amplifier 102 to the output terminal 112. 

Accordingly, the video switch 106 removes any 
horizontal sync component in the baseband video signal 
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and replaces the removed horizontal sync component with a 
better horizontal sync signal under control of the hori- 
zontal sync detector 50. Thus, by using the capacitive 
non- invasive video sensor 12, the non- invasive horizontal 
and vertical sync sensor 14, and the video switch 106, a 
modified video signal having a standardized horizontal 
sync component is provided at an analog output 118 and a 
code output 120 of the video output driver 82. The out- 
put 118 may be used for pattern recognition in order to 
identify the program or channel being viewed on a televi- 
sion. The output 120 is buffered and may be used to 
detect program or channel identifying codes embedded in 
the modified video signal. 

A preferred spectral profile of the amplitude 
of the modified video signal at the output 118 is depict- 
ed in Figure 8. This preferred spectral profile is il- 
lustrated as a function of frequency is depicted in Fig- 
ure e. The modified video signal has a spectrum 122 
which has a peak amplitude 124 at approximately 1.5 MHz 
and a high frequency roll -off of about 6.5 dB per octave 
beyond 2.8 MHz. On the low frequency side of the peak 
amplitude 124, the amplitude of the spectrum 122 drops 
off more slowly and is three dB down at a frequency of 
about eight kHz. A notch 126 at twice the power line 
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frequency and a response roll -off at lower frequencies 
avoids problems with power line- induced noise. It is 
noted that the notch 126 is particularly important be- 
cause of AC power line noise coupled from the television 
power supply or emitted by a fluorescent lamp that might 
be near the television receiver 18, or because of noise 
emitted from other sources. The television power supply 
is commonly a switched power supply having appreciable 
harmonic distortion in its output. This harmonic dis- 
tortion is particularly severe at low integral multiples 
of the power line frequency. In older televisions, for 
example, appreciable power is often radiated from the CRT 
filament connections. In newer televisions having an AC 
to DC converter, the AC to DC converter is often noisy. 
In almost all cases, the noise situation is exacerbated 
by the conventional lack of a common ground between the 
AC power line and the television's direct current cir- 
cuitry. 

The modified video signal at the analog output 
118 of the video output driver 82 has adequate bandwidth 
for use with either systems which detect ancillary codes 
or systems which employ video pattern recognition. The 
analog output 118 (and/or the code output 120) is con- 
nected to the program recognition apparatus 30. As dis- 
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cussed above, the program recognition apparatus 3 0 either 
detects an ancillary code in the modified video signal or 
extracts a pattern from the modified video signal for 
comparison to a library of reference patterns. In this 
manner, the program being viewed on the television re- 
ceiver 18 may be identified. 

Some systems, which encode programs with ancil- 
lary codes, insert the ancillary codes into low energy 
portions of the video spectrum (e.g., at about two mega- 
hertz above the bottom of the video band) . Such a fre- 
quency based system is disclosed in Loughlin, et al . , 
U.S. Patent No. 3,838,444. The response provided by the 
apparatus of the present invention, as depicted in Figure 
8, is only 2.5 dB down from its peak amplitude 124 at 
this low energy frequency and is, therefore, useful in 
this type of frequency based system. 

Other encoding systems add ancillary codes in 
otherwise unused parts of a video frame. For example, 
the AMOL system disclosed in the aforementioned Hasel 
wood, et al . patent is a time based system which adds an- 
cillary codes on lines of the vertical blanking interval. 
The system depicted in Figure 8 is compatible with writ- 
ing fifty or more bits within an NTSC line having a dura- 
tion of sixty four microseconds and is, therefore, useful 
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with time-based, as well as with frequency- based , encod- 
ing arrangements . 

As described above, the present invention per- 
mits the non- invasive acquisition of a video signal from 
a sampled television receiver. The video signal can then 
be further processed in order to extract a program iden- 
tifying ancillary code therefrom and/or in order to ex- 
tract a pattern which can be used in a pattern recogni- 
tion system to identify the program. The apparatus of 
the present invention includes two detectors separately 
positioned adjacent to the cathode ray tube -(CRT) of a 
television receiver. A first of the detectors is a 
shielded capacitive sensor positioned on the back of the 
receiver immediately adjacent the CRT guns. The other 
detector is an inductive sensor preferably located on the 
top of the receiver and picks up signals representative 
of the horizontal and vertical synchronization frequen- 
cies and phases of the receiver. An electronic filter 
means attenuates both the power line frequency and the 
first harmonic thereof. 

Certain modifications of the present invention 
have been described above. Other modifications of the 
present invention will occur to those skilled in the art. 
For example, although the capacitive non- invasive video 
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sensor „ is described ^ ^ ^ 

che socket 24 of che display tt ^ 

that the capacitive non- invasive video sensor 12 caa be 

located in any position to sense the video signal. Mso, 

although composited dafa ,• ^ 

V sicea data 1S communicated to a central 

data collection office 34 vi=> t-h~ 

6 J4 via the Public switched tele- 
phone network 36, as disclosed above other Mfflm • • 

ocner communication 
channels, such as radio frequency or microwave channels 
and satellite systems .ay instead by used. Additionally 
although the present invention has been diseased in 
connection with the monitoring of a television . receiver . 
Che present invention .ay be used in connection with the 
monitoring of any type of receiver. Moreover, as de- 
scribed above, the video switch 10 « responds to a hori- 
zontal sync pulse, which is pieced up by the non- invasive 
horizontal and vertical sync sensor 14. by coupling a 
standard horizontal sync pulse (based upon the voltage at 
Che input no, to its output terminal 112. Thus, the 
relatively wea* or distorted horizontal syno component of 
Che video signal from the operational amplifier 102 is 
removed and is replaced with a more accurately synthe- 
sized horizontal sync signal. Instead, however, the 
horizontal sync pulse picked up by the non- invasive hori- 
zontal and vertical sync sensor 1, could be used to di- 
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reccly replace the weaker or distorted horizontal sync 
component of the video signal from the operational ampli- 
fier 102. Accordingly, it is intended that all such 
modifications and alterations be considered as within the 
spirit and scope of the invention as defined in the at- 
tached claims. 
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WHAT IS CLAIMED Tfi . 

1. A sensing arrangement for non- invasively 
sensing signals of a receiver comprising: 

a program signal sensor disposed (i) on an 
exterior surface of a housing, (ii) proximate to the 
receiver, and (iii) in a position to sense program con- 
tent carried by a program signal, the program signal 
sensor arranged to acquire the program signal when the 
receiver is in operation; and, 

a sync signal sensor disposed on the exterior 
surface of the housing in a position to sense synchroni- 
zation components and spaced apart from the program sig- 
nal sensor. 

2. The sensing arrangement of claim i wherein 
the program signal sensor is a capacitive pick up, and 
wherein the sync signal sensor is an inductive pick up. 

3 . The sensing arrangement of claim 2 
wherein the inductive pick up is a first inductive pick 
up, wherein the sync signal sensor has a second inductive 
pick up, wherein each of the first and second inductive 
pick ups has an axis, wherein the axes of the first and 
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second inductive pick ups are perpendicular to each oth- 
er. 

4. The sensing arrangement of claim 2 further 
comprising signal filtering means for filtering the ac- 
quired program signal, the signal filtering means remov- 
ing from the acquired video signal a narrow band of fre- 
quencies centered about an integral multiple of a power 
line frequency. 

5. The sensing arrangement of claim 1 further 
comprising signal filtering means for filtering the ac- 
quired program signal, the signal filtering means remov- 
ing from the acquired video signal frequencies based upon 
a power line frequency. 

6. The sensing arrangement , of claim 1 wherein 
the program signal sensor is disposed approximately con- 
centrically along an axis of the receiver and the sync 
signal sensor is disposed radially from the axis. 

7. A system for non- invasively sensing signals 
of a receiver comprising: 
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a video signal detecting apparatus having a 
capacitive pick up, the video signal detecting apparatus 
disposed on an exterior surface of a housing proximate to 
a socket of a CRT of the receiver, the video signal de- 
tecting apparatus acquiring a video signal when the re- 
ceiver is in operation, the acquired video signal having 
a first horizontal sync component; 

a sync signal detecting apparatus having an 
inductive pick up, the sync sig nal detecting apparatus 
disposed on an exterior surface of the housing and spaced 
apart from the video signal detecting apparatus, the sync 
signal detecting apparatus having as an output a second 
horizontal sync component; and, 

signal processing means for processing the ac- 
quired video signal, the signal processing means creating 
a modified video signal by replacing the first horizontal 
sync component in response to the second horizontal sync 
component, the signal processing means supplying the 
modified video signal as an input to a recognition appa- 



ratus 



8. The system of claim 7 wherein the inductive 
Pick up is a first inductive pick up, wherein the sync 
signal detecting apparatus comprises a second inductive 
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pick up arranged to detect a vertical sync component, 
wherein each of the first and second inductive pick ups 
has an axis, wherein the axes of the first and second 
inductive pick ups are perpendicular to each other. 

9 . The system of claim 7 further comprising 
signal filtering means for filtering the acquired video 
signal, the signal filtering means removing from the ac- 
quired video signal frequencies based upon a power line 
frequency. 

10. The system of claim 7 wherein the recogni- 
tion apparatus is arranged to read a broadcast ancillary 
code and to store the broadcast ancillary code. 

11- The system of claim 7 wherein the recogni- 
tion apparatus is arraiiged to extract a pattern for use 
in pattern recognition. 

12. Apparatus for acquiring a modified baseb- 
and video signal from a CRT, the apparatus comprising; 

a video probe having a video signal output, the 
video probe disposed adjacent to a socket of the CRT; 
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a sync probe having a sync signal output, the 
sync probe spaced apart from the video probe; and, 

sync signal replacing means having the sync 
signal output and the video signal output as inputs, the 
sync signal replacing means replacing a horizontal sync 
component of the video signal output with a horizontal 
sync signal in response to the sync signal output, the 
sync signal replacing means having as an output the modi- 
fied baseband video signal. 



video probe is disposed on a first exterior surface of a 
housing adjacent a socket of the CRT, and wherein the 
sync probe is disposed on a second exterior surface of 
the housing . 

14. The apparatus of claim 12 further compris- 
ing a filter arranged to filter out frequencies based 
upon a power line frequency. 



video probe comprises a capacitive pick up plate and a 
capacitive shield plate adjacent the capacitive pick-up 
plate, and wherein the capacitive shield plate is located 



13 . 



The apparatus of claim 12 wherein the 



15 . The apparatus of claim 12 wherein the 
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farther from the socket than the capacitive pick-up 
plate . 

16. The apparatus of claim 12 wherein the sync 
probe comprises two inductive pickups having substantial- 
ly mutually perpendicular axes. 

17. The apparatus of claim 16 wherein the axis 
of one of the two inductive pick ups is parallel to an 
axis of the CRT. 

18. A method of reading an ancillary code 
transmitted with a television broadcast received in a 
dwelling and displayed on a television receiver having a 
CRT, the method comprising the steps of: 

a) acquiring a baseband video signal by use of 
a capacitive sensor disposed on an exterior of the re- 
ceiver proximate to a socket of the CRT; 

b) acquiring a horizontal sync signal by use of 
an inductive sensor disposed on the exterior of the re- 
ceiver in spaced apart relation to the capacitive sensor; 

c) removing, from the baseband video signal, a 
horizontal sync component thereof; 
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d) replacing the removed horizontal sync compo- 
nent with a standard horizontal sync signal i„ resp on 9e 
to the horizontal sync signal acquired by the inductive 
sensor, thereby creating a modified video baseband sig. 

nal ; and , 

e) reading the ancillary code from the modified 
baseband video signal. 



19- The method of claim 18 further comprising 
a step, intermediate steps b) and c), of removing, f rom 
che acquired video baseband signal, frequencies based 
upon a power line frequency. 

20. The method of claim 18 further comprising 
the steps, intermediate steps b) and c) , of detecting the 
Polarity of the horizontal sync signal and, if the polar- 
ity differs from a predetermined polarity, of inverting 
the acquired horizontal sync signal. 

21. A pattern recognition method for recogniz- 
ing one of a plurality of television programs received 
a dwell ing and displayed on a television receiver having 
a CRT, the method comprising the steps of: 
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a) acquiring a baseband video signal by use of 
a capacitive sensor disposed on an exterior of the re- 
ceiver proximate to a socket of the CRT; 

b) acquiring a horizontal sync signal by use of 
an inductive sensor disposed on the exterior of the re- 
ceiver in spaced apart relation to the capacitive sensor; 

c) removing, from the baseband video signal, a 
horizontal sync component thereof; 

d) replacing the removed horizontal sync compo- 
nent with a horizontal sync signal in response to the 
horizontal sync signal acquired by the inductive sensor, 
thereby creating a modified video baseband signal; and, 

e) supplying the modified video baseband signal 
to a pattern recognition apparatus. 

22. The method of claim 21 further comprising 
the step, intermediate steps b) and c) , of removing, from 
the video baseband signal, frequencies based upon a power 
line frequency. 



23. The method of claim 21 comprising the 
additional steps, intermediate steps b) and c) , of de- 
tecting the polarity of the horizontal sync signal and, 
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